Inherited rod-cone dysplasia: abnormal distribution of cyclic GMP in visual cells of affected Irish setters.
Light-adapted retinas from Irish setters affected with inherited rod-cone dysplasia accumulate high concentrations of cyclic GMP in the outer plexiform layer (OPL). A 29-fold difference in OPL cGMP levels between affected and normal occurs at 19-20 days. However, the highest concentration, 550 mumol kg-1 (dry) wt, is reached at about 4 weeks of age, at which time OPL cyclic GMP is 20-fold higher than cGMP in the OPL of normal control retinas. Levels remain high in affected OPL until about 7 weeks of age; after this, the cyclic GMP level falls and the peak shifts to the outer nuclear layer (ONL). In the normal retina on the other hand, the highest cyclic GMP levels are in the outer segments (OS). The result is that cyclic GMP is highest at opposite ends of the photoreceptor neuron in normal and affected retinas during the first 7 weeks of development. These differing distributions are established as early as postnatal day 10, before signs of degeneration become evident, as determined by either ERG or morphological examination. Moreover, a 38-fold rise in cyclic GMP occurs in the ONL of affected retinas between 1 and 3 weeks of age significantly before the degeneration of nuclei begins at 4 to 5 weeks. The early differences in cyclic GMP distribution are probably not due to differences in guanylate cyclase activity since enzyme levels in normal and affected photoreceptor cells are virtually identical until about 4 weeks of age. Since cGMP has been observed to reach high levels in normal dark-adapted rabbit and frog OPL, the extraordinary OPL levels seen in affected setters may indicate the importance of cGMP in both normal synaptic function and in the disease process.